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Introduction
Exact and approximate solutions of hydrodynamics equations are widely used for mathematical modeling of many processes in the chemical and petrochemical technology [1] , including convection of mass processes and heat transfer, and various natural phenomena [2] . This paper deals with the unsteady motions of a binary mixture in a flat layer with solid fixed walls. Solution of the thermodiffusion convection equations is sought in a special form: one velocity component is a linear function along the length of channel, and the temperature and concentration are quadratic functions along this coordinate.
First time such solutions for the stationary Navier-Stokes equations are considered by Hiemenz [3] . A review for similar type of exact solutions is available in [4] . The solution was used to describe the flow of a viscous fluid on a plane taking into account the adherence on it [5] . For moving plates nonstationary solutions Himenz was considered in [6] . In the works [7] and [8] given further development of the results [6] , when distance between the plates varies according to a power function of time.
If in Himenz solution, pressure depends only on one spatial variable, then for the corresponding systems of equations it is necessary to solve direct problem [9] . In general, longitudinal pressure gradient further velocity, temperature and concentration fields are desired functions. In this case, the problem is reduced to a series of one-dimensional inverse problems for parabolic equations (thermal conductivity). For creeping motions (Reynolds number Re ≪ 1) is found exact solution of non-stationary problems.
Problem statement
Consider a binary mixture that is located in the gravity field with acceleration vector ⃗ g = (0, −g). For such mixture concentration ( mass fraction ) C, temperature T , pressure p and velocity components u, v are desirable. Fig. 1 shows the scheme of movement field.
Fig. 1. Scheme of movement field
Here mass flux is described by
where ρ 0 is mixture density at average temperature and concentration; D is diffusion coefficient; D T is thermal diffusion coefficient. These coefficients, in general, depend on temperature and concentration. However, under the mentioned assumptions, they are constants:
Here is used model Oberbeck-Boussinesq for description of density
where ρ 0 = const > 0, β T is thermal expansion coefficient and β C is concentration expansion coefficient.
For the binary mixture with these characteristics, which on it's walls apply slip condition and given temperatures and finally without material flow through those, next dimensionless equations are fair u x + v y = 0,
here appear five dimensionless parameters:
Reynolds number Re = U 0 h/µ, which represents ratio of inertial force to viscous friction force, where µ is dynamic viscosity, U 0 is velocity characteristic, h is height of layer; Prandtl P r = µ/χ and Schmidt Sc = χ/D numbers, which characterize relative intensity of momentum transfer and molecular heat and mass transfer, respectively, χ is thermal diffusivity coefficient; split ratio ψ = −β C D T /β T D, which characterizes effect of thermal diffusion; parameter G = Gr/Re = gβ T ∆T h 2 /U 0 µ is a measure for relation of buoyancy force to inertial force acting on flow and Gr is Grashof number and ∆T is temperature difference characteristic in the system. You can see complete description about this process in [10] .
Since number of equations (five) is equal to number of unknown functions (u, v, p, T, C), the resulting system (2) will be closed.
Boundary conditions in dimensionless form can be rewritten as
And finally initial conditions
In following section will discuss solution of thermal diffusion equations in a special type, which describes two-dimensional motion in a plane layer.
Special solution for initial boundary problems
Solution is considered in a special kind as
Applying this representation to motion's equations (2) as it is explained in [10] will arise the following initial-boundary problems when 0 < y < 1 and t 0:
In above problems values for A i (t) and B i (t) when i = 1, 2 can obtained using boundary conditions for temperature T i (x, t) and next expression
and N 0 (y) are defined with initial conditions for temperature T 0 (x, y), concentration C 0 (x, y) and next equations 
also, such those equations for velocities components are
and
in (14), w(t) is also unknown and it should be find in process of solving the problem. Finally connector equation for pressure is
where
it should be note, that in this problem, without loss of generality, a 0 (t) ≡ 0 is fair.
In following sections will discuss non-stationary solution of systems (8)- (11) under certain conditions and will find all desire functions.
Results
In this section, solutions for non-stationary regime are presented. In systems (8)-(11), it is assumed that Re → 0 (creeping motion) and G = Gr/Re = O (1) . The last condition is necessary to account effect of buoyancy force on the motion of mixture. Applying these assumption, will have
A(1, t) = A 2 (t);
Solution using separation of variables' is: 
Initial boundary value problem for B(y, t) after omitting Reynolds number takes the next form

B(0, t) = B 1 (t),
B(1, t) = B 2 (t);
Solution for B(y, t) is equal to
B(y, t) =
Boundary-initial problem for M (y, t)
The answer is equal to
and corresponding g
Solving the problem for N (y, t) completely is similar to one for M (y, t), so
As solution for M (y, t) here
As it mentioned before from equation (12) and (13), knowing A(y, t), B(y, t), M (y, t) and N (y, t), temperature and concentration in the mixture easily are determined.
To find U (y, t) are used connector equation (14) and next condition, that is resulted from slip condition V (1, t) = 0
Let us introduce new function as Z(y, t) = U y (y, t) then with differentiation verse y from equation (14) when Re → 0, also using boundary conditions and combining them with integral properties, the following problem will be appeared
here purpose is to find solution of this problem, so
here λ is constant and does not depend on y and t.
General form of solution for this system is
To find C 1 and C 2 use boundary conditions from (23). So, after solving characteristic equation,
2 k , so tan µ k = µ k and after substitution that in boundary conditions
it is very easy to show
for this term it is fair the next expression
Using this condition, last form for Y k (y) is equal to
and subsequently
Also it is possible to write known function f (y, t) as below
so, with series for Z(y, t) and f (y, t) and using (22)
If take integrate from all sides of equation (14) along y from 0 to 1, then knowing Z(y, t) from (25),
therefore
. Hence U (y, t) is completely detected and then using equation (15) will be find V (y, t) 
In above expressions all values for g 
